A nerve growth factor-dependent protein kinase that phosphorylates microtubule-associated proteins in vitro: possible involvement of its activity in the outgrowth of neurites from PC12 cells.
We have established a subline of PC12 cells (PC12D) that extend neurites very quickly in response not only to nerve growth factor (NGF) but also to cyclic AMP (cAMP) in the same way as primed PC12 cells (NGF-pretreated cells). When phosphorylation of brain microtubule proteins by extracts of these cells was monitored, two distinct kinase activities were found to be increased [from three-to eightfold in terms of phosphorylation of microtubule-associated protein (MAP) 2] by a brief exposure of cells to NGF or to dibutyryl cAMP (dbcAMP). The effect of the combined stimulation with both NGF and dbcAMP was additive in terms of the phosphorylation of MAP2. The apparent molecular mass of the kinase activated by dbcAMP was 40 kDa, and this kinase appears to be cAMP-dependent protein kinase. The molecular mass of the kinase activated by NGF was 50 kDa. The latter was activated to a measurable extent after 5 min of exposure of cells to NGF: it required Mg2+ for activity but not Mn2+ or Ca2+. This kinase appears to be distinct from previously reported kinases in PC12 cells, and it has been designated as NGF-dependent MAP kinase, although its physiological substrates are not known at present. An inhibitor of protein kinases, K-252a, selectively inhibited the outgrowth of neurites from PC12D cells in response to NGF but not to dbcAMP. When this inhibitor was added to the incubation medium of cells exposed simultaneously to NGF or dbcAMP, the increase in activity of the NGF-dependent MAP kinase was selectively abolished.(ABSTRACT TRUNCATED AT 250 WORDS)